Stimulation of Na+-Ca2+ exchange in heart sarcolemma by insulin.
Insulin was found to stimulate Na+-dependent Ca2+ uptake in dog heart sarcolemma in a concentration dependent manner (0.001 to 1 milliunits/ml). Maximal stimulation (160 to 170%) was seen at 0.1 to 1 milliunits/ml of insulin. Unlike Na+-dependent Ca2+ uptake, ATP-dependent Ca2+ uptake was unaltered by 1 microunit/ml of insulin. However, high concentrations of insulin (0.01 to 1 milliunits/ml) significantly increased the ATP-dependent Ca2+ uptake activity of heart sarcolemma; maximal increase (60%) was observed at 1 milliunit/ml of insulin. The Na+ K+-ATPase activity did not change upon incubating sarcolemma with insulin. The membrane preparation exhibited specific insulin binding characteristics. The Scatchard plot analysis of the data indicated two binding sites for insulin; the association constants for the high and low affinity sites were 2 X 10(9) M-1 and 4.4 X 10(8) M-1, respectively. These results support the view regarding the presence of insulin receptors in the heart cell membrane and indicate a dramatic effect of insulin on the sarcolemmal Ca2+ transport systems.